SECTION 8

COMPARISONS OF VALUATION METHODS

This study utilized two different sources of data and methods for
obtaining benefit estimates: a hedonic regression method applied to
property value data and regression analysis of willingness to pay for
improvements as reported on a survey. As discussed in this report, both
methods have problems and limitations. Table 65 summarizes the problems
and advantages of each method. Use of both types of data and methods
allows us to define a range for benefit estimates.

8.1 Comparison of Alternative Hedonic Techniques

Hedonic benefits were computed using two different pollution measures
(OZONE and PSI2) since it is not known which pollution measure was more
correlated with home buyer behavior. The air pollution measures used were
based on both the number of polluted days and the yearly average level of
pollution. OZONE is based on ozone measurements. PS12 is a composite of
several pollutants (ozone, CO, and TSP) which are associated with poor air
quality. Benefit measures obtained using the PS12 measure were larger than
those obtained using the OZONE measure since there are more polluted days
than those associated with ozone. (The survey study indicated that general
perceptions of air quality were most correlated with ozone but visibility
was more correlated with PSI.)

Two estimation procedures for benefits were used: direct use of the
hedonic property value equation and use of a three-step method. For the
direct method, benefit estimates were obtained by evaluating the change in
property values as a result of pollution changes. The three steps of the
other method are: 1) estimation of the property value relation and
calculation of marginal property values; 2) regression of the marginal
values against pollution and socioeconomic variables to obtain a demand
relation; 3) evaluation of benefits by integrating the demand relation
over the pollution change and using the appropriate socioeconomic
variables.

Often socioeconomic information needed to perform the second and third
steps is not available at a household level. Here, because of good data
sources, we could use household level information for all three steps. In
comparison, the Los Angeles study used socioeconomic data at the city level
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Tabl e 65
GENERAL

COMPARISON OF. METHODS
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Quality of Data
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Othear Biases

Pol | uti on Measure
and health and
visibility values

Actual (market)

Indirect; estinmated
(3-stz2p net hod)

Possi bly out of date;
Soci oecononi ¢ data nay

not match property
val ue data

Rel atively
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Specification/estima~
tion (both property
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only one because of
correlation; can't
estimate separate
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Hypot heti ca

Direct Observation
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Limited by survey
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tion error
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West  Bay

Subur ban
Ur ban

East Bay

Subur ban
Ur ban

West Bay

Subur ban
Ur ban

East Bay
Subur ban
Ur ban

TOTAL

Tabl e 66

CONTI NGENT VALUATI ON BENEFI TS
30% | mprovenent in Visibility and Health®

Monthly WIlingness to Pay Per Household, ($)

{
1=
O
o
=t

9.76 8.85 9.98 8.58 8.93
8.19
2.84 4.51 3.55
2. 47

Total Annual WIIlingness to Pay ($1000)

A B < D E
2424. 6 16404. 1 6230. 3 23202. 8 32329.1
28106. 9
5040. 8 7504. 3 6672. 9
5128.0
2424. 6 54679. 8 13734.6 29875. 7 32329.1

GRAND TOTAL--133, 043.8

avisibility in terms of PCTVIS and health as PS12
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Table 67

HEDONI C BENEFI TS
30% Decrease in PS12°

Mont hly Househol d Benefits ($)

A B c D E
West  Bay
Subur ban .12 2.26 3.41 7.19 23. 46
Ur ban 1.12
East Bay
Subur ban .86 5.62 6. 84
Ur ban .63
Total Annual WIIlingness to Pay ($1000)
A B ol D E
West Bay
Suburban 181.4 4188.0 8024. 7 19348.0 84927.9
Ur ban 85.0
East Bay
Suburban 147.9 1526. 8 9354. 6 12854. 9
Ur ban 1309.7
TOTAL 329.3 7110. 3 17379.3 32292.9 84927.9
GRAND TOTAL-- 142,039.7

from Table 33 on a nonthly basis
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for the second and third steps. Using the 0ZONE measure, the three step
method using household-level data for all three steps gave a larger benefit
value for air quality improvements than the direct property value method’
applied at the tract level.

It can be inferred that the largest benefit measure would be obtained
using a pollution measure based on more than one pollutant (such as PS12),
the three-step-benefit estimation method, and household level data for all
three steps. To compare the magnitude of the difference using different
estimation techniques, area E provides an example; the benefit estimate for
a 30% improvement in air quality ranged from $172-435 annually. Generally
for any area, the largest benefit estimate obtained was about twice as
large as the smallest estimate.

8.2 Comparison of Contingent Valuation and Hedonic Results

Since PSI was used to measure air quality in both survey and hedonic
studies, we may compare the two methods on this basis. Table 66 shows the
evaluation of household monthly and total willingness to pay for a 30%
improvement for each area with the contingent valuation method. For
comparison purposes, Table 67 shows benefits evaluated from the tract-level
hedonic model of property values. Both survey and hedonic methods give
similar total benefits for a 30% improvement ($133 million annual benefit
for the survey compared to $142 million for the hedonic study).

However, the two methods give quite different distributions of
household benefits. The survey shows that persons in the cleaner areas
(A-D) are willing to pay more than the predicted property value effect
whereas persons in dirtiest area (Area E) are willing to pay far less than
the predicted property value effect.

Thus, the hedonic study seems to underestimate stated willingness to
pay in some (richer, cleaner areas) cases and overestimate willingness to
pay in other cases (poorer, dirtier areas). Possible explanations of
differences in the two methods of benefit estimation include differences in
information, wealth effects, and differences in functional form.

For example, persons in poorer areas may not recognize to property
value effect and thus may understate willingness to pay on the survey. Or,
people in richer areas may be willing to pay more because of “benevolence™.
As another example of a wealth effect, the property value benefit may exist
and be recognized but lower income respondents may not be willing or able
to pay this amount from current income since they would not receive current
income from a potential property value increase.

Another reason for differences is the functional form assumed
explicitly or implicitly by the methods. The contingent valuation method
assumes a constant value of a percent change in air quality with all other
independent variables constant. The multiple step hedonic method
implicitly assumes that willingness to pay increases exponentially as the
initial air quality changes; this results in very large predicted bids for
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the dirtiest area and very small predicted bids for the best area. One
might question which is the most appropriate assumption.

Regardless of the reason for differences, given their information
about air pollution and assuming the absence of strategic behavior,
willingness to pay values stated on the survey are closer than property --
value changes to how people believe they value visibility and health.

8.3 Comparison of the San Francisco and Los Angeles Studies

Table 68 shows the comparison of the property value and survey results
for this study and the Los Angeles study for a 30% improvement in air
quality. As expected, a 30% improvement in air quality would result in
bigger benefits in Los Angeles than in the Bay Area because of much worse
air quality. Using similar methods and a comparable number of households
to evaluate a 30% improvement, this study obtained $136 million annually
and, the Los Angeles study obtained $950 million annually. However, using
this method, the values obtained for benefits of a 30% improvement for a
household in the dirtiest Bay area (area E) and for an average household in
Los Angeles are of similar magnitude.

Finally, the consistency in magnitude of benefit estimates obtained
from surveys and hedonic methods should be noted. This study obtained very
similar benefit values ($133 and $136 million annually) for both methods.
The Los Angeles study obtained similar magnitudes for the two methods.
This consistency in the magnitude of survey and property value results
provides support for the validity of the contingent valuation method.
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Tabl e 68
COVPARI SON OF RESULTS

W LLINGNESS TO PAY FOR A 30%
| MPROVEKENT | N HEALTH AND VISIBILITY, 1978

A _Bay Are_
verage Annua 1 Value ($) [ nnual 'otal for Bay Area
er Househol d, verage (9), ($ mllion)
‘est Bay Suburban ay Area
wousenold

Direct Property
Val ue,
log-log nodel

(tract data)

QZONE 5 1 4 32 172 45 75
PS12 8 27 47 86 281 85 142

3-step method
(city data)

QZONE 6 0.30 6 51 337 82 136

Survey Regression,
PS12 .17 106 119 103 107 80 133

B Los Angeles_

nauval ($)
verage, LA 'otal for LA
ousehold rea ($ million)
Direcc Property
Val ue, |'i near - model ,
househol d data
NO 1401 2600
TSP 620 1250
3-step nethod,
(city data)
NO 540 950
5P 593 1100
Survey Regression 312 580
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FOOTNOTES

jLEarHer in the project, the possibility of using air quality data obtained
from dispersion models was considered. One such model has ben developed
for the Bay area (LIRAQ). Based on a detailed source inventory of
emissions, the topography of the Bay area and a typical days meteorological
conditions, the model projects expected ozone concentrations for regions
throughout the Bay area. Based on discussions with air pollution
meteorologists, it was felt that monitoring station data best suited for our
purposes because of problems with expense and accuracy of data derived from
models.

2TSP is not a daily measurement of particulate; it is taken every 6th day.
The TSP measurement is assigned to the previous two days and the following
three days to obtain a “daily” measurement of particulate.

3By comparison, in the Los Angeles air pollution-property value study,
Brookshire et. al. defined two miles as representing poor visual range, 12
miles as moderate, and 28 miles as good.

4These cities were eliminated from the household sample pool but are
included in the tract level benefit calculation.

5 - .
Unrepresentative tracts in these areas were also excluded from our sample
pool .

6Work trips include private vehicle and public transportation to and from
work .

-
“This of course requires making the appropriate assumptions about marginal
utility of income and homogeneity of consumers.

8It should be noted that there are problems in using both a fire rating
variable and a crime rate variable because of correlation: a higher crime
rate (e.g., San Francisco) is associated with a lower fire rating, thus a
positive coefficient is obtained for crime rate when the fire rating is
present in the equation.

9Even with the ozone measure, collinearity problems between PCTVIS and the
dummy variable indicating bayside occurred, thus we could not use PCTVIS in
the regression analysis.

10The household sample was not drawn randomly from households. Recall that
the tract selection was random but the tracts vary as to the number and
type of sales. PCTVIS was used in the ozone regressions initially.
However, it was never significant. Due to the small number of monitoring
stations, there is not sufficient variation in the PCTVIS data and also the
specified vadriable is correlated with the East/West Bay dummy variable.
11Temperature was used in the PS12 regressions; it was significantly
negative only in the pool sample regressions.
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FOOTNOTES (continued)

12The Sonstelie and Portney study showed that distance to San Francisco was
significant for the San Mateo market area and the Vincent study showed that
distance to the city center was significant in a study of San Jose.

3In comparing the two studies, differences in the type of income data
(household versus city level data) and accuracy should be recalled. Table
A22 shows the Los Angeles demand equation.

14We thank Dr. Jon Livingston for the San Francisco scenes taken from Sutro
Tower and Mr. Zev Pressman for the Palo Alto scene.

15We thank Mr. Zev Pressman for developing this technique and Mr. Ron Moore
for his excellent airbrushing work.

16Initial study indicated that the weighted distance measure was not

significant; therefore, we substituted the expected measure.
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DATA SET DESCRIPTION

Data for this study were obtained at several hierarchical levels:
cities, 440 zones, census tracts and households. Data for each
hierarchical level are described below.

City Level
City Data--

City data was obtained from a multiplicity of sources including the
Census Bureau, other Federal agencies, various state, county and city
organizations and regional agencies such as the Association of Bay Area
Governments (ABAG). Information was obtained on population, public service
expenditures, socioeconomic variables, vacancy rate, temperature, housing,
employment, etc. Table A5 indicates city data used and its sources.

Computed Variables--

Certain of the variables at the city level, such as the representative
tax rate (TAX), school tax rate (SCHTAX) and school scores (SCORES), were
not directly available at the city level. The representative total tax
variable (TAX) required special computation because of overlapping
districts not corresponding to city boundaries.

For the purpose of tax assessment, each taxpayer is assigned to a tax
rate area. Each tax area has its own designated tax rates based on school
and other special tax districts included. Taxpayers living within the
various tax rate areas in a city may be subject to different tax rates. In
most cities, there are numerous tax rate areas. For instance, San Jose has
over 700 tax rate areas -- many with different tax rates.

Because of the varying tax rates within a city, we used a
representative tax rate for a city. To calculate the representative total
tax variable, we determined the tax rate areas representing 75 percent of
the assessed valuation within a city; usually only a few tax rate areas
accounted for 75% of the valuation. To obtain the representative tax
variable for each city, the tax rates from these areas were averaged, using
as weights the fraction of the assessed valuation against which the tax was -
being applied. Since school district boundaries do not follow city
boundaries, the same procedure was followed to obtain the representative
school tax rate (SCHTAX) for each city. The various tax rates (from the
tax rate areas providing 75 percent of the valuation within a city) were
averaged to obtain SCHTAX.
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The measure of school quality, SCORES, is the sum of 6th and 12th
grade reading and math scores from the California Assessment Tests. For
cities entirely within one school district, the district wide average was
used as the school score measure. For cities including multiple school
districts, the city’s SCORE value was computed by weighing district scores
by the fraction of students represented by each district.

Pollution. Data.,

As indicated in section 3.1, each city was matched with the monitoring
station which most accurately reflects the level of a particular pollutant
for that city. Table A6 in the appendix indicates the pollution data used
in this study,

440 Zone Level

440 Zone Data--

The 440 zone level, is the basic analysis unit for the two major
regional planning agencies in the San Francisco area, the Association of
Bay Area Governments (ABAG) and the Metropolitan Transportation Commission
(MTC). According to this system, nine counties in the Bay Area are divided
into 440 zones. In all but a few cases, each of the zones completely
encompass a single tract or a few tracts. Utilzing the available zone
data, we are able to obtain detailed land use information from ABAG. This
data included information on the amount of land utilized for residential
and industrial-commercial purposes, the amount of vacant land, the land
occupied by streets and highways and the total number of housing units.
Table A7 defines the variables used at the zone level.

Transit information (the distance and time to employment centers) was
also available for all 440 zones from MTC. We obtained information
regarding the estimated distance and time from each 440 zone to twenty
designated major employment centers in the Bay Area. The time estimate is
based on the minimum zone-to-zone travel time for 1975 along a highway
network at peak hour. The distance estimate is the zone-to-zone distance
over the minimum time path. The twenty employment centers are listed in
Table A3 in the appendix.

Computed Variables--

Work trip data from MTC gives the percentage of all work trips
(private vehicle and public transit trips) generated and attracted to al 1
areas in the Bay Area for 1975, for 23 transit zones in the 6 county area.
Work trip data are estimated by the Metropolitan Transportation Commission
(MTC) staff as part of a travel demand model 1 ing study. For the purposes
of our study, all 440 zones, cities and tracts within the same transit zone
were assigned the same information regarding work trip destinations. The
zone variable CENTER gives the percent of trips from each zone ending in
each of the 20 major employment centers. Table A4 in the appendix shows
the percent of work trips beginning in each transit zone and ending in each
zone. The diagonal of this matrix is the variable EMRSTR (used at the city
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level) which indicates the percentage of all work trips both generated and
attracted to the same area. This variable distinguishes bedroom
communities from areas which are more closed with respect to residence and
employment.

Census Tract Level

Census Tract Data--

At the census tract level, various socioeconomic and housing
information was obtained from the Special Profile of California: 1970 Us.
Census of Population and Housing for San Francisco-Oakland and San Jose
SMSA < s.  Additional census tract information (tract land area, earthquake
susceptibility, elevation, slope and noise intensity levels) was obtained
from ABAG. Table A8 lists tract level data with the associated variable
names.

The measure of earthquake susceptibility (QUAKE) indicates the maximum
expected earthquake intensity in the Bay Area. The maximum intensity in a
specific area depends on the ground motion characteristics of the
earthquake, the distance of the area from the fault that slips and the type
of geologic material that underlies the area. Based on a procedure
developed by three U.S. Geological Survey scientists (Borcherdt, Gibbs and
Lojoje-1975), ABAG estimated the maximum intensity for all regions in the
Bay Area. According to this system, the Bay Area can be divided into 6
earthquake intensity zones ranging from maximum to minimum earthquake
intensity; each tract in our study was assigned an expected earthquake
intensity level according to these six zones.

The measure of noise intensity (NOISE) resulted from a joint study by
ABAG and MTC of Bay Area airports. This measure indicated the area within
each tract which experiences a level of 65 CNEL (Community Noise Evaluation
Level) or greater. This was based on averaging the noise level during a
24-hour period weighted for different times during the day. This noise
measure only indicates the noise intensity near airports. Other areas with
high noise levels, such as downtown locations or areas close to freeways,
are not considered in this measure.

Computed Variables--
Terrain Measures

The average tract elevation and the average tract slope (also obtained
from ABAG) was originally produced by the Defense Mapping Agency using U.S.
Geological Survey quad sheets. The mapping agency supplies this
information on “digital terrain tape”. From this tape, an elevation and
slope value is available for each cell area (100 by 140 meters) in the Bay
Area. These cells were matched to census tracts by ABAG. The average
tract elevation was calculated by ABAG by averaging the elevation over the
cells within a tract.
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Slope is the change in elevation over a change in distance. The slope
for tracts was calculated by ABAG from the same source. The tract slope is
obtained by averaging all the cell slope values within the tract, where a
cell slope is the maximum value of the slope calculated from cells adjacent
to a given cell.

Expected Distance to Employment Centers

Classical land use theory implies that distance from the central part
of a city has bearing on residential land values. Inthe Bay Area, San
Francisco is the major employment center. However other major employment
centers exist in the area in San Jose-Santa Clara and along the East Bay in
and around Oakland.

To take into account the impact of multiple employment centers on
housing values, some property value studies have utilized a measure of
distance weighted by employment. This measure is normally of the form:

Weighted distance =;aix.

; it
where a, is the proportion of employment at center i to total employment
and %._ is distance from t to i. In this study we used “expected distance”
1nste33;
Expected d1s1:ancet--2,ip1.tx1.t

where p., is the proportion of work trips from tract area t to employment
center 1 ‘and ¥ As Xhe minimum road distance from tract t to employment
center i. The Expected distance for each tract was ca]cu]a;gq using
distance (DISTANCE) and work-trip exchange matrix (CENTER).=—

Household Level

At the household level, two sources of data were available, SREA
Market Data and California Department of Savings and Loan. The housing
characteristic data obtained from the SREA Market Data Center pertains to
houses sold in 1978 and contains detailed information on household
characteristics. This information includes the sales price, living area,
number of rooms, age of house and various amenity measures such as the type
of house, view from the house, quality of the house, etc. Table A9
describes the data available from this source. The Market Data Center
collected this information on a voluntary basis from State and Federal
Savings and Loan institutions, the Federal Housing Administration and
mortgage institutions (not from multiple listings at real estate offices).
The sales represent about 30-35 percent of the total volume of sales in
this area.

The second source of household characteristic data is the California
Department of Savings and Loan. This department provided loan transaction
data as reported by state licensed savings and loan associations for houses
sold in 1978. This data contains detailed information on borrower

characteristics (sex, race, age, income, etc.) and the loan (interest,
amount, term, etc.). Some additional information is provided concerning
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household characteristics such as sales, price, living area and the age of
the house. Table Al10 indicates data available from the California
Department of Savings and Loan.

T-tests were run between variables that were common to both the Market
Data Center and Savings and Loan data sets (average sales price and living
area) to determine the similarity of the two data sets since individual
house transactions, from the two data sets could not be matched. For each
common variable, a tract average was computed and used in the t-test. The
results of the test indicate that the difference in mean values between
these corresponding sets of variables was not significant.

DATA BASE MANAGEMENT

This study required utilizing data for census tracts and communities
in the Bay Area with data from several hierarchical levels. The data
management functions and the statistical analysis of the data was performed
using the Statistical Analysis System (SAS). The data base is organized
hierarchically according to geographical designations. The hierarchy, from
the largest to the smallest geographical entity, is as follows:

City
440 Zone
Tract
Household

Each data set at a particular level (e.g., city level) can be linked
to any other data set by the use of identifiers. City-level records
contain a city identifier, 440 zone-level records contain city and zone
identifiers, and tract-level and household-level records contain city,
zone, and tract identifiers. By using these identifiers information can be
distributed from a higher level down to a lower level and vice versa.

Using the system, any data set can be accessed with any or all others to
meet different analytical needs. Additional identifiers used included
market area, city and tract type and air quality type.

TRACT AND HOUSEHOLD FILES USED IN THIS STUDY

The initial tract data set consisted of 946 tracts. From this set, we
eliminated all unusual tracts (boat docking areas, unusual tracts having no
sales of property, tracts with no median occupants per house, etc.).
Furthermore, unincorporated areas (46 tracts) having no city service or tax
information were deleted. After these deletions, a “master tract file” for
822 tracts was created; these are the tracts used in the final benefit
estimation.

This set of tracts was further pared in order to assure a data set
which would have the least error of measurement due to demographic
variables and air pollution variables. We also deleted tracts in very high
growth areas (inaccurate socioeconomic data), low density areas, low owner
occupancy areas, and very high density areas. (See section 4 for how these
areas were identified.) Elimination of these tracts created a set of
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tracts which were of a “normal” density (single family residential) type.
After elimination of unusual tracts as from the master tract file, a file
of 295 tracts, termed “pool tract” file was created. A smaller number of
tracts (42) were chosen randomly from the pool tracts as described in
section 4. This smaller file is termed the “household sample” file; it
contains complete data at the household level (about 2500 households) for
42 tracts.

Each of these files contains the same types of information used to
perform regression analyses (see section 5). However, household
information for the “master tract” and “pool tract” files is aggregated to
the tract level, whereas for the “household sample” it is not.

Tables All1-A13 shows the mean values and standard deviation of

selected variables used in our analysis for each of the tract files used.
Tables Al4-A21 show property value models for alternative market areas.
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CITY

Al aneda
Albany
Antioch.
Athertca
Bel nont
Bel vedere
Ber kel ey
Brentwood
Brisbane
Burlingame
Cambell
Clayton
Concord
Corte Madera
Cupertino
Daly City
El1 Cerrito
Emeryville
Fai rfax
Foster city
Fremont
Gilroy
Bayward
Her cul es
Hillsborough
Halfmoon Bay
Laf ayette
Larkspur
Livermore
Los Altos
Los Altos Hills
Los (ates
Martinez
Menle Park
Morgan Sills
Millbrae
MLl Val | ey
n%lipitas
nte Seremo
Moraga
Mountain View
News K
Nuvato
Cakl and
Pacifica
Pal 0 Alto
Pi ednont
Pinole
Pittsburg

Table Al

MONI TORI NG sTATION CORRESPONDENCE

Monitoring Station Assignment

co

Cakl and
Richmond
Pittsburg
Redwood City
Redwood City
Richmond
Richmond
Pitttsourg
Burlingame
Burlingame
Sar at oga
Concord
Concord
Richmond
Saratoga
Burlingame
Richmond
Oakland
Richmond
Burlingame
Fremont
Gilroy
Fremont
Richmond
Burlingame
Burlingame
Concerd
Richmond
Livermore
Redwood City
Redwood City
Sar at oga
Concord
Redwoed City
Gilroy
Burlingame
Richmond

San Jose
Sar at 0gs
Cakl and
Redwood Gity
Fremont

San Raf ael
Oakland
Burlingame
Redweod City
Cakl and
Richmond
Pittsburg
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02

Caki and
Richmond
Pittsburg
Redwood City
Redwosd City
San Fraacisco
Richmond
Pittsburg
Burlingame
Burlingame
Los Gates
Concord
Concord

San Rafael
Sar at oga

San Franci sco
Richmond
Oakiand

San Raf ael
Bur lingame
Fremont
Gilroy

Havwar d
Richmond
Burlingame
San Fraacisco
Concord

San Rafael
Livermor €

M. View

Mz. View

Los Gatos
Concord
Redwood City
Cilroy
Buzlinzame
San Rafael
San Joee

los Gates
Oakland

Mt. View
Fremont

San Rafael
Cakl and

San Francisco
Redwood City
Cakl and

Ri chmond
Pitcsburg

se

San Francisco
Richmord
Picteburg
Redwood City
Redwood City
San Rafael
Ri chmond
Pittsburg
Burlingame
Burlinzame
Sar at oga
Livermore
Concord
San Raf ael
Sar at oga
Burlingame
Richmond
Sac Francisco
Sea Rafael
Burlingame
emo
Gilroy
Fremont
Ri chmond
Burlingame
Bur lingame
Concord
San Ra‘fael
Livermore
Redwood C ity
Redwood cCity
Sar at oga
Concord
Redwood ‘Cicy
Gilroy
Burlingame
San Rafael
San Jose
Sar at oga
San Francisce
Redwood City
Fremont
San Raf ael
San Francisco
Burlingame
Redwood City
San Franciacc
Ri chmond
Pictsburg



Table a1 conti nued

CcITY 4.

Pleasanton
Pleasant Hill
Ross

San Anselmo
San Bruno
San Carlos
sso Francisco
San Leandro
San Mateo

San Pablo
San Rafael
Santa Clara
Sarat oga
Sausalito
Ssn Jose
South San Franci sco
Sunnyval e
Tiburon
Union City
Walout Reek
Wooside

Monitoring Station Assigement

co

Livermore
Concord

San Raf ael
San Rafael
Burlingame
Redwood City
San Francisco
Fremont
Burlingame
Ri chnond

San Rafael
San Jose

Sar at oga
Richmond
San Jose
Burlingame
Saratogs
Richmond
Fremont
Concord
Redwood City
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n3

Livermcre
concor d

San Raf ael
San Raf ael
Burlingame
Redwood City
San Francisco
San Leandro
Burlingame
Richmond

San Raf ael
San Jose

Sar aCogs

San Francisco
Sea Jose
Burlingane
Sar at oga

San Franci sco
Haywvazrd
Concord
Redwood City

—IsP

Livermore
Concord

San Rafael
San Raf ael
Burlingsme
Redwood City
San Francisco
Concord
Burlingame
Richmond
San Rafael
San Joee
Sar at oga

San Raf ael
San Jose
Burlingame
Sar at oga
San Rafael
Fremont
Concord
Redwood City



CITY

Al aneda

Al bany
Antioch
Atherton

Bel nont

Bel vedere
Berkeley
Brentwood

Bri shane
Burlingame
Canpbel |

Cl ayton
Concord
Corte Madera
Cupertino
Daly Gty

E1l Cerrito
Emeryville
Fai rf ax
Foster City
Fremont
Gilroy
Hayward
Hercules
Hillsborough
Half Moon 3ay
Laf ayette
Lar kspur
Liverzore
Los Altos
Los Altes Hills
Los Gates
Martinez
Menlo Park
Mi1llbr ae
Mill Valley
Milpitas
Monte Serano
Moraga
Morgan Hill
Mountain View

Tabl e A2

HEALTH AND VI SI BI LI TY DAYS BY CITY,
AVERAGED OVER 1977 and 1978

WEALTH DAYS

Very
Moderate Unheal t hf ul Unheal t hf ul Moder at e Poor
Days Days Days Days Days
56 1 0 57 20
80 1 0 57 20
133 3 0 20 15
122 2 0 67 20
122 2 0 67 20
40 0 0 67 20
80 1 0 57 20
133 3 0 20 15
92 1 0 67 20
92 1 0 67 20
130 12 2 78 47
192 5 1 20 15
130 5 1 20 15
50 1 0 20 15
127 3 1 78 47
92 0 0 67 20
80 1 0 57 20
56 1 0 57 20
50 1 0 20 15
92 1 0 67 20
144 5 0 78 47
158 2 0 57 20
140 2 0 57 20
80 1 0 2 15
92 1 0 67 20
92 0 0 67 20
130 5 A 20 15
50 1 0 20 15
172 2 0 57 20
132 2 0 78 47
132 2 0 78 47
130 12 2 78 47
130 5 1 20 15
122 2 0 78 47
92 1 0 67 20
50 1 0 20 15
169 29 7 78 47
130 12 2 78 47
56 1 0 20 15
158 2 0 57 20
132 2 0 7s 47
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Table A2 continued

CITY

Newar k
Novato

Qakl and
Pacifica
Palo Alto

Pi edrmont
Pinole
Pittsburg

Pl easant Hill
Pleasanton
Fortola Val |l ey
Redwood City
Ri chnond

Ross

San Anselmo
San Bruno
San Carlos
San Francisco
San Jose

San Leandro
San Mateo
San Pabl o
San Raf ael
Santa Cara
Sar at oga
Sausalito
South San Francisco
Sunnyval e
Tiburon
Union Gty
Wl nut Creek
Woodside

Moder at e
Days

144
102
56
92
122
56
80
133
13C
172
122
122
80
102
102
92
122
69
169
74
92
80
102
169
127
40
92
127
40
140
130
122

HEALTH DAYS

Unheal t hf ul
Days

NI OWRE OWONEFEPE PR ORPRPNRRRERNODNE RN DW= RO = N o

Very
Unheal t hf ul
Days

OFH OOFRPR OO 10000 1TODOOODOOOOOFHRr OOOOOOOO

-VISIBILITY DAYS—

Moder at e Poor

Days Days
78 47
20 15 |
57 20 -
67 20 :
78 47
57 20
20 15
20 15
20 15
57 20
67 20
67 20
57 20
20 15
20 L5
67 20
67 20
67 20
78 47
57 20
67 20
57 20
20 15
78 47
78 47
67 20
67 20
78 47
67 20
57 20
20 15
67 20



TABLE A3
BAY AREA EMPLOYMENT CENTERS

Employment Canters 1979 Emp lcvment#®
Antioch 12,038
Berkeley . 58, 838
Canpbel | 14,719
Fremont 43, 103
Hayward 42,636
Livermore 15,622
Martinez 8,908
Mill Valley 6,695
Morgan Hill 2,778
Oakland 161,907
Palo Alto 37,030
Redwood City 30,134
Richmond 34,664
San Francisco 370,413
San Jose 246,246
San Mateo 41,255
San Rafazel 19,235
Sout h San Franci sco 22,287
Sunnyval e 59,711
Walnu t Craek 16 , 364

Employment data obtained from Stat e, County and selected City

Empl oynent and Unemployment Jan-Dec 1979. U S. Bureau of Labor
Statistics, Washington, D.C. (NTIS PB-293-080 Part ! March 1979) .
For Martinez, Mill Valley and Morgzan Hi.ll employment data obtained
from Projections ' 79, Association of Bay Area Governments (ABAG)
Berkel ey, California (April 1979)
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Count lea

San Fraaciuca

Ssa Hateo
dorthern
Centcal
douthern

Santa Clurn
Morthara
W. Centval
8.Central
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Southera
Alsmeda
Custorm
South., *
8. Central}
¥, Centrsl
Mugtharn
Contra Coste
Wentnrm
Northera
Central
Tastarn
Har 1.
Rogthern

Southera

1

Table A4

Commut ing Flove Dlatsibution Hatrix
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s 23 0 3.2 208 as.s 12 1.l 1.3 .3 4 4 .3 N N} - .1
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[} (%] 4 1S 32 2.2 9.1 523 [ .1 1.3 .6 3 N N -- .1
N RN } 3 1.4 L 1) b.1 152 29.8 N 6 .3 2 1 -- - A
3.2 1.1 .. .6 6 1.9 .2 (W] -~ S0 A6 159 10.2 2.3 -4 2 3.0
31 3.4 .8 36 &1 100 1.6 51 .5 1.2 3.3 174 e .a (A} 2 . 4
s.% 21 6 L1 1.4 1.2 2 .2 .3 2 5.0 Ab.4 .2 3.0 1 .2 J
I N .9 a1 .6 26 6 1 A - 4 1.2 9.1 00.1 101 12 .2 1.2
5.6 11 3 .3 .. .7 1 5 -- 5 6 40 168 1.3 53 * 1.1
0.8 1.2 ) 4 .4 .6 .1 Yy - .0 $ 2.6 1.7 200 40.2 4.4 2.0
s.n 5 5 1 5 3 -- .3 3 1.8 7.8 %4 2.8 210 137
2.4 (18} 4 .3 .5 1 [ 4 -- 1.3 5 35 1.6 1.3 1.0 6.2 434
2.9 a0 - 2 2 5 - - -- 1 2 1.8 25 1Le L1 o1 112
. 11 .3 .3 1 1 B 2 -- N N A4 e .3 .9 N ] 2
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TABLE AS

City Data Set

(73 Cities in o County Area)

Vari abl e Units Description Source
POP70 t housands Total 197u popul ation 1977 Cicy and
County Data Book
(U.5. Census Bureau)
POP75 t housands Total 1975 popul ation 1975 Statistical
Abstract (Calif.
Dept. of Finance)
. !
POP75A t housands Total 1975 popul ation ABAG
POP7% t housands Total 1978 popul ation 1978 Statistical
Abstract (Calif.
Dept of Finance)
CGR78 Percent age Pert.entaSe rate of growth cal cul at ed
100G of population (1970-1978)
LAND sq. miles 1975 land area 1977 Gty and
County Data hook
(U.S. Census Bureau)
DEV S 1000's of Population density in cal cul ated
peopl e per 1975 (POP75/LAND)
Sqg. nmile
TaxX $/$100 of 1977-1978 representative | ndi vi dual County
assessed total tax rate Assessor or
val ue Controller’'s ufiice
CTAX $/$10U of 1977-78 city tax rate 1977-78 fi nanci al
assessed Transactions-Cities
val ue (Calif, Dept. of
Fi nance)
SCHTAX $/s100 of 1977-78 representative I ndi vi dual County
assessed school tax rate Assessor or

1 Association of Bay Area Governnents.

Controller’s Ofice

City information from ABAG does

not pertain to official city boundaries but to =ity boundaries with the
potentially annexabl e areas (defined as sphere of influence).
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Table A5 (continued)

Variable Units Description Sour ce
PUBEXP t housands 1977-78 =ity expenditures on 1977-78 Financial
police, fire, civil defense Transactions~Cities
and public regul ation (Calif. Depct. of
Fi nance)
CITEXP thousands 1977-78 total city 1977-78 Fi nanci al
expendi tures Transactions-Cities
(Calif. Dept. of
Fi nance)
FI RE scale from 1979 quality rating of fire [ nsurance
1- 1o protection based on |ocal Services Nifice

department and adequacy of
wat er supply (low rating
indicates better protection)

CRI ME nunber Total nunber of 7 major Calif. Dept of
crimes reported in 1977 Justice
CRIMRA crime per Crime rate (CRIME/POP78) cal cul at ed
1000 peopl e
SCORE3 per cent age Conposite school scores (the Calif. Dept. of
*10U sumof 6th and 12th grade Educati on

math and readi ng s.ores from
California Achievement Tests)

ENPLOY nucbe ¢ Total 1975 enpl oynent ABAG

LuCal nunber The portion of total ABAG
enpl oyment working in retail
trade, professional, business
services and other |ocal
serving industries

EMPRES number Enmpl oyed persons at place of ABAG
residence
E1R STR percent age Percentage of work trips MTC
*100) (private vehicle and transit

trips) generated and attracted
to the same area

ENPOP Enpl oyment in Gty divided cal cul ated
by popul ati on (BIPLOY/PGP75)

EMPRESP Enpl oyed residents divided cal cul at ed
city residents (EMPRES/POP75)
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Tabl e A5 (continued)

Vari abl e

PROFP

ETHNIC

NONWH

MEDAGE

AGE55

CH LD

H SCRDP

MED 5Ct |

MEDINC

POVP

2 City data fromthe 1970 Census i s derived fromthe aggregation of -
data from census tracts associated with each city.
census tracts to cities is based on the sphere of
(the cityboundariespl us the potentially annexable areas) as used by

Unit

[

per cent age*
100

percent age*
100

nunber

percent age*
100

percent age*
100

percent age*
[ 0o

numbe I

nunber

percent age*
10U

Description

Local serving employment
divided by total enploynent
(LOCAL/ EMPLOY )

percentage white popul ation
in 1970

percentage spani sh and black
popul ation in 1970

nedi an age of population in
1970

percent age of
and over

popul ation 65

Percentage of families with
children ages 0-19

Percentage of persons 25
and over graduated Fron
high school

Median school years conpl eted
of persons 25 and ol der

Median incone of famlies and
unrelated individuals in 1969

Percentage of fam |ies bel ow
the poverty level in 1969

the Association of Bay Area Governnents (ABAG
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Source

cal cul at ed

2
1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

The assi gnment
i nfluence of the city



Tabl e A5 (conti nued)

‘.

Variabl e Units Description Sour ce

BLU EP percentage* Percencage of emploved 1970 Census
100 persons 16 years and ol der

in blue collar occupations

MEDOCC percentage* nedi an nunber of occupants in 197G Census
1a0 owner o+ upied units

N EWH percent age* Percentage of housing units 1970 Census
luv built between 1960-1970

UNITLP percentame* Pert.entaRe of all ovcupied 1970 Census
100 year round housing units

which are single unit
structures

PLUMBP percentage* Percentage of all occupied 1970 Census
100 year-round housing units
whi ch are | acking some or all
plunbing facilities

OUNOCC percentage* Percentage of all oucupied 1970 Census
1 oo units which are owner
occupied
vac percentage* Vacancy rate (1u78) Federal Hone Loan
100 (San Franci sco)
and U S. Postal
Service
TEMP degrees Mean daily maximun July U S. Weather
tenperature (1951~ 1960) Bur eau

and San Jose State
Depart ment of
Meteorology
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Tabl e A6

JAir Pollution Data (1977-78), City Level
Vari abl e Units Description Source
PCTOZ 1 Per cent age* Percent Moderate Ozone BAAPCD
100 Days
PCTOZ2 Percentage*  Percent Unheal thful BAAPCD
100 Ozone Days
PCTUZ3 Percentage* Percent Very Unheal t hf ul BAAPCD
100 Ozone Days
OZHI PPHM H gh H. Average Ozone BAAPCD
0 ZMaX PPHM Ave, of Daily Maximun RAAPCD
Ozone Values (Julv~ fept)
0ZEX Nunber Number of Days with High BAAPCD
Er. Ozone exceeding
g PPHM
2
PCTCC 1 Per cent age* Percent ‘oderate CO Days EPA
100
PCTCO2 Per cent age* Percent Unheal t hful co EPA
100 Days
EFCTCO3 Per cent age* Per.ent Very Unhealt hf ul EPA
100V Days
Variable llnits Description Source
COKIL P P Hgh 8 H. CO Val ue EPA
3
PCIT &P a/m Annual Geonetric Mean BAAPCD
100 PSL Days

1Bay Area Air Pollution Control Distri-t. Variable calculated

from data in Contam nant and Weat her Sunmary, Technical Services .
Di vi si on.
2Environmental Protection Agency, San Francisco Region 9. Variables

cal cul ated from printout provided by EPA

3Data summarized by the National Climatic Center (Asheville, North

Carolina) for BAA&PCD.
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Tabl e A6 (continued)

Variable Units

AVENO2 PPHY

AVES02 PPIM

PSIMULP Per cent age*
100

PSIUP Percent age"

PSIVUP Per~ entage*
100

VISIOD Percentage*
100

VI Seoo R Per cent age*
100

pS12

Description
Hourly Ave. Concentration
High 24-hr. Ave Val ue

Percentage Mderate PSI
Days

Percentage Unheal t hf ul

Percentage Very
Unheal t hful PSI

Days
Percent age ttoderate
Visibility bays

Per cent age Poor
Visibility Days

defined in text
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Source
BAAPCD
BAAPCD

BAAPCD, EPA

BAAPCD, EPA
BAAPCD, £PA
Cimtic

3
BAAPCD

Nat i onal
Center,

National Cimatic
Center, BAAPCL

SR, based on BAAPCD



Variable

D[ STaNCE

TIME

CENTER

ZACRES

UNUSE

STRLET S

BASICA

LOCALA

RESID

alal I.

PRIME

SECOXDARY

HOUSE

Tabl e A7

440 ZONE DATA

(393 zones
Unics®
hundreds
of mles

hundr ed
of mles

percentase*
100

acres

acres

anres

acres

acres

acres

acres

acres

acres

acres

in six county area)

Description

Distance from cach 440 zone
to 20 ewployment centers

Peak- hour highway times from
440 zones to 20 enpl oynent
centers

Percentage of all work trips

(private vehicle and transit
trips) generated i n each zone

and attraﬁted to ea.h of 20
ma jor emwploymentcenters

Total | and area

Land area precl uded from
development

Land area occupied by streets
and highwavys

Land area ocvupied by nan-
faturing and other industry

Land area occupied by retail
trade, professional services
and ocher local serving firms

Land area occupi ed by
residential housing units

vacant land in industria
parks and other areas having
i ndustrial potential

Prime available |and for
resi dential developnunt

Secondary available [|and
for residential devel opnment

Total housing units
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Sour ce
3
uT C

MTC

cal cul ated

ABAG
ABAG

ABAG

ARAC

ABAG

ABAG

ABAG

ABAG

ABAG

ABAG



Variable

PCP

FaArC

LABORC

PCTES

MEDAGET

HEGRDP

PCTPOV

MEDINCT

WILTEP

BLUECOL

SERVET

BLACKT

SPANT

OWROCCCT

MEDOCCT

RENT

TABLE A8

CEN SU3 TRACT DaTa
(946 census tracts in 6 county area)

Units

pumber
number
nunber
per-entage*
100
number

percentage*
100

per cent age*
100

nunber

per cent age*
100

percentage®

percentage*®
100

percentage*
100

aumoe I
numbe T

nunbe I

nunber

nunber

Description
Total popul ation
Tot al

families

Total civilian |abor force

16 and older

Percent of popul ation 65
or over

Median age

Percent high school graduates
in population 25 and older

Percent of all families with
i ncome bel ow poverty |eve

Medi an family income

Percent of all
in white collar

employed
occupations

Percent of all enpl oyed
in blue collar occupations

Percant of emp-gvai in

<
service occupaticas

Perzent of employed in
fam ng occupations

Total black popul ation
Total spanish popul ation

Total owner occupi ed housing
uni ts

Medi an persons per unit

Tot al
uni ts

renter occupied housing
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Sour e
1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

197G Census

1979 Census

1570 Ceansus

1970

1970 Census
1970 Census

1970 Census

1970 Census

1970 Census

census



Tabl e A8 (continued)

Variable

UNITIPT

NEUHSPT

PLUILPT

ALLUNITS

UNITSLT

UNITRTT

o\ uoe C

N EWH S68

ACREZS

0 LAK &

w0l SE

AR AY

SLub E

“

Units

percent age*
100

per:entage*
100

percent age*
100

numbe

nunber

nunber

number

numbher

hect ar es

hectares

hect ar es

meters

parcentage*
100

Description

Percent single unit struccures

Perzent owner occupi ed housing

units built between 1960-1970

Percent occupi ed hoUsing
units | acking some or al
plunbing facilities

Total year-round housing units

Total year-round housing
units for sale

Total year-round housing
units tor rent

Total occupied housing units

Occupi ed housing units moved
into from 1968 to March 1970

Total tract land area

Tract area in each of siX
earthquake zones

Tract area in airport noise
zone

Average tract el evation

Average tract Sl ope
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Sou rre

1970

1970

1970

1970

1970

1970

1970

1970

ABAG

ABAG

A BAG

ABAG

ABAG

Census

Census

Census

Census

Census

Census

Census

Census



EQUSERECLD DATA
(47,214 Individual Transacticas)

SOURCE: SREA Ytarket Data Center

Variable Units Descri ption
TRACT nunbe r Census Tract Cude
SALES hundrads Sal es price
of dol | ars
MR hundr eds amount of first morcgage
of dollars
SAL EDAT E Sal e date
LOT Acres or Lot size
Sq. ft.
BED numbe I Bedr oom
BATH nunber Full and one-hal f baths
LIVING Sg. frt. Living area
AG R0 C Year built (xx before 1900)
OTHERRM O her rooums
A Den
B Fam |y Roon
c Di ni ng Room
D En:losed Por:n
= Boous Foom
F Lanai
G Attie
H Fl ori da roou
| At trium
J Other roons
SITE Site anenities
A Scenic View
B Ccean near by
c Bay near by
D Canal nearby
E Ri ver near by
F Lake near by
G Wooded area neatcby

=

Golf «course nearby
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Tab le A9 Cent .nued

TYPE

CONS

CotiD

Pool

Park ing

FI RE

O mMmOOo wd»

—mT o rmaaX>» 7o rmoY» ™ o

TH Mo >

number

193

Housing Type

Single fani 1y residence
Row house

End row house

Flat

Townhouse

High-rise

Garden

Quality of Construction
Poor

Fair

Ave rage

Good

Excellent

Luxury

Quality of Condition
Poor

Fair

Average

Good

Exc ell ent

Luxury

Presence of pool
Unheat ed pool
Heated pool

Encl osed pool
Indoor pool

Type of parking
Attached parking
Built-in parking
Car port
Detached parki ng
Subterranean parking
Of-site parking
Eﬁen par ki ng

par ki ng

Fi repl aces



'ariable

Y EAR

O UaR

COUNTY

T RACT SL

TYPESL

LOAN

SAL E%

INTRST

T ERM

AGESL

LIVINGSL

FAHINC

BORETH

Table A10

HOUSEHOLD DATA
(37,384 Individual Transactions)

SOURCE: Cdifornia Department of Savings and Loan *“

Units
nunmber

1-4

10
11
12
13
14

14
6a
6B

5
percentage*
years

years

sg. ft.

$

ZO= w»w o>

Description
Year| oan cl osed

Quarter loan closed

County Code
Santa Clara
Alameda
Contra Costa
Marin

San Francisco
San Mateo

Census tract identifier
Housi ng Type
Single Fam |y Residence

Condomi ni um with 3 or |ess stories
Condominium with 3 or nore stories

Loan anount

Sal es price

Annual percent interest rate
Term of loan

Year built

Living area

Totalfamily monthly income

Borrower Ethnicity
American I[néian

Asian

Black
Hispanic
White

Q her

Not a person
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Tabl e AlQ0 gontinued

BOR SEX Borrower sex
' F female
M - Male
BORAGE years Borrower age
BORINC $ Borrower monthly income
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